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Abstract  
In sports injury prevention field trials, data collectors are often club volunteers with 
considerable knowledge of the game but with limited detailed medical backgrounds or 
knowledge of formal scientific processes. The aim of this paper is to determine the 
agreement among trained primary data collectors (PDCs) with a sport science background 
and no prior involvement in data collection in a large randomised controlled trial. During the 
‘Preventing Australian Football Injury through eXercise’ (PAFIX) project, player participation 
and injury data were collected by trained PDCs at training and games over the 2007 and 
2008 playing seasons in 40 community level Australian football teams. PDC-collected data 
relating to player exposure and whether or not a player sustained an injury and subsequently 
left the field of play was compared to the same information from independent observers (IOs) 
who attended one randomly selected game for each of the 40 teams. There was 98% 
agreement between the PDC and the IO on game details (i. e., date, time, grade and score), 
79% (ICC 0.9, 95%CI 0.85–0.95) agreement on the number of players per game and 76% 
(ICC 0.8, 95%CI 0.69–0.91) agreement on the number of injuries sustained in the games. 
There was 100% agreement on whether the player left the field for all injuries. This study 
found that exercise and sport science students are reliable data collectors in sports injury 
fieldwork studies.  
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Introduction 
Accurate and reliable data are critical to the success and validity of any research project. In 
sports injury prevention field trials, important data pertaining to the number and types of 
injuries sustained and exposure to injury risk are collected by data collectors, who are often 
volunteers or club/team members with considerable knowledge of the game and players but 
with limited medical backgrounds or knowledge of formal scientific processes. Therefore, 
validation of data collection methods and injury incidence statistics is critical for ensuring that 
data used for the calculation of injury rates are accurate. As injury rates are broadly defined 
as the number of injuries divided by the amount of exposure to risk, it is highly important that 
both the numerator and denominator are accurate. 
 
Although many different methods of data collection have been used in sports injury studies, 
few have examined, reported or acknowledged the data quality from those approaches.1-4 A 
major characteristic of club/team based injury surveillance studies is that a designated data 
collector records details of injuries that occur during a game and/or training session on-site, 
or within a very short timeframe after their occurrence. Accordingly, some studies have used 
sports trainers/first aiders or other club volunteers whilst others have used medical support 
staff to collect injury and/or exposure data. For example, in the context of non-elite Australian 
football injury surveillance studies, data collectors have ranged from physiotherapists 5-7, 
sports trainers/first aiders 8 to formally trained primary data collectors (PDCs).9-12 The extent 
to which injuries can be adequately described and correctly assigned with reference to 
nature, body region and causation depends upon the training and experience of the data 
collector.2, 4  
 
Data collection procedures relying on medical or health care professionals can be costly and 
whilst they often exist at elite level, this is not usually the case for community-based sport.3 
Therefore, due to logistical and financial constraints, large scale community-based cohort 
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studies frequently use PDCs to collect injury and exposure data. However, irrespective of the 
background of the PDC, inaccurate and unreliable data will have serious implications in the 
calculation of accurate injury rates and may lead to inappropriate preventive strategies. 
 
Although most injury prevention studies describe their injury data collection methods, rarely 
has the accuracy of these processes been reported in terms of case ascertainment.13-15 Their 
level of accuracy can be determined by comparison: against an external independent source 
of high quality injury data or by comparison with independent observation of the injury events. 
In some injury surveillance studies, it has been possible to validate the injury description and 
severity against the medical reports from the hospital admission data or health professional 
records. For example, a junior community Australian football injury study, found only minor 
discrepancies existed upon verifying data collected by club based data collectors and formal 
medical records.16 A study of protective equipment use in community level Australian football, 
verified the PDCs’ data by having an independent observer attend the same games to record 
the same information.11 Although slight differences existed between the PDC recorded 
exposure data and personal protective equipment use and the audits completed by research 
staff, these differences were non-significant. This verification approach appears to be 
appropriate for assessing the agreement between formal exposure data and data that are 
identifiable from the sideline of the playing area in team sports. In that study 11, and most 
previous studies using PDCs 9-12, data were collected by volunteers from the club with an 
extensive knowledge of the players and game.  
 
To date, no study has assessed the use of trained PDCs with a sports science background 
and an understanding of research processes in the collection of injury and related exposure 
data. The aim of this paper is to determine the reliability of trained and remunerated PDCs 
with a sport science background and no prior involvement with the relevant sports teams, for 
injury and participation data collection in a large randomised controlled trial (RCT) conducted 
in community level Australian football. 
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Methods 
During the ‘Preventing Australian Football Injury through eXercise’ (PAFIX)17 RCT, player 
participation, injury and ground condition data were collected by trained PDCs at all training 
sessions and games over the 2007 and 2008 playing seasons in 18 community level 
Australian football clubs. This included a total of 40 teams ranging from senior, reserve and 
colt (under 19) grades in 10 clubs in Victoria and 8 clubs in Western Australia over the two 
years. Institutional ethics approval was obtained prior to the commencement of the study and 
full details of the RCT protocol are published elsewhere.17  
 
The PDCs were selected from undergraduate and graduate exercise and sports science 
students at the universities managing the PAFIX project. Selection was based on: a) 
experience or keen interest in injury prevention; b) a commitment to attend all training 
sessions and games each week; and c) good communication skills. A total of 20 PDCs were 
employed each year and one was assigned to each of the participating PAFIX teams. All 
PDCs attended a two day training session, which included familiarisation with the PAFIX 
training programs and data collection procedures. A detailed procedure manual was also 
provided to each PDC as a reference guide. To ensure consistency in data collection 
procedures, this training was delivered by the same researcher across the two states. All 
completed exposure, injury and ground condition forms were collected weekly. Scrutiny of 
forms ensured a follow-up occurred by the project team when data were incomplete or 
required clarification.  
 
As a data collection audit process, independent observers (IOs) also attended one randomly 
selected game for each of the 40 PAFIX teams over each 18-week playing season. On two 
occasions, project teams were playing against each other and data for both teams were 
collected, giving a total of 42 agreement assessments. The four IOs, two each season from 
each state, were selected from the same group as the PDCs and the same IOs were used to 
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record data for all the games during the season of their recruitment. The structure of the data 
collection and importance of accuracy was stressed by the same researcher who delivered 
the PDC training. They were also provided with written instructions on completing the 
standardised data collection form (Supplementary A). They were explicitly requested to 
remain inconspicuous to the regular PDC at the game. For the validation exercise, data were 
collected on game details, such as date, time, grade and score, player participation and 
whether or not a player sustained an injury and subsequently left or remained on the field of 
play. Because the IOs were unknown to the team, they collected player data based solely on 
player jumper number. In contrast, the PDCs completed both player name (as required for 
follow-up during the RCT) and player jumper number. The definition of injury used (i.e. 
something that caused the player to seek medical attention or to leave the field of play), was 
reiterated on the IO instruction sheet. Validation of specific injury details was not undertaken 
in this study as the IOs did not have access to the sports trainers, medical support staff or 
players to obtain this information.  
 
Data were double entered in Excel and converted to SPSSTM (version 17.0) for analyses. 
Tabular frequencies and percentage agreements were calculated for all participation and 
injury data. Intra class correlations (ICC) with 95% confidence intervals (CI) were calculated 
for all discrete numerical data. The ICCs were rated against the following scale of 
acceptance: almost perfect agreement 0.81-0.99, substantial agreement 0.61–0.80, 
moderate agreement 0.41–0.60, fair agreement 0.21–0.40, and slight agreement 0.01–0.20. 
18 
 
Results 
There was effectively total agreement (98%) between the PDC and the IO on all the game 
details including date, time, grade and score. On one occasion a PDC recorded a win and 
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the IO recorded a loss, however, the PDC’s score was determined to be correct according to 
competition coordinators.  
 
When the participation exposure data were examined by the number of players per game, 
there were 33/42 (79%) games that had 100% agreement (Table 1). Variations in the other 
nine games were almost equally divided between the PDCs and IOs (IOs listed one 
additional player on five occasions and the PDCs listed one additional player on three 
occasions and two additional players on one occasion). 
 
<Insert Table 1 here> 
 
On initial analysis, the level of agreement for the number of game injuries was relatively poor 
at 52%. On 21 occasions the same number of injuries was recorded; on seven occasions the 
PDC noted more and on 14 occasions the IO recorded more (Table 2). The difference in the 
number of injuries between the PDC and IO was predominantly one injury, with a difference 
of two recorded on three occasions and a difference of four injuries once. On closer 
examination of the data, it was evident that on five out of the seven times where the PDC 
recorded more injuries, the injury occurred towards the end of a quarter and the injury was 
treated during the break. When adjusted for these injuries, as it was not possible for the IO to 
collect this information, the level of agreement increased to 76%. Similarly, the level of 
agreement regarding the number of injured players who left the field increased when 
adjusted for the games where both the PDC and IO recorded an injury. This adjustment 
resulted in total agreement between the PDC and IO for the players who left the field.  
 
<Insert Table 2 here> 
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Discussion 
The results of this study highlight the importance of reporting the reliability of data collection 
methods to validate the integrity of research data to facilitate correct interpretation of 
estimated injury rates. In any situation where match and training data underpin the 
development or evaluation of injury prevention strategies, the accuracy of the results is 
critical.2, 19, 20 
 
While there was substantial agreement (79%) on the number of players who participated in 
each game between the PDCs and IOs, the absolute value is lower than previously reported 
in a similar game context.19 Although perfect agreement on this variable might be expected, 
players switching jumpers was reported by a PDC on one occasion and if this occurred 
unnoticed in other matches, then substantial agreement may be acceptable. 
 
As exposure estimates are a key element in the calculation of injury rates, a high level of 
agreement is essential for accurate injury rates. Ideally, the PDC data would be correct but 
as only two sources of information were compared, no firm conclusions can be drawn. If, in 
fact, it was the IOs who were fully correct in their assessments, then the PDCs had reporting 
agreements that were 76% and 79% of those of the IO on number of injuries and player 
participation respectively. The true situation is likely to lie in between, with the PDCs correctly 
reporting within the range of 76-100% for injury numbers and 79-100% agreement for the 
participation data. It is very likely that many other studies also suffer from underreporting of 
injuries and player exposures. However, unless they report the accuracy of their data, it is 
difficult to establish whether they have substantially under or overestimated their injury rates 
and hence whether the rates are truly comparable with other studies.  
 
Player participation was recorded in terms of numbers of players who participated in the 
game and the high level of agreement indicates that this data provide acceptable figures for 
the calculation of general exposure estimates. However, if more specific exposure estimates, 
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such as per game quarter, were required for any study outcomes then, the agreement level 
of the more specific time intervals would need to be included in the agreement assessment.  
 
The initial level of agreement on the number of injuries sustained was unexpectedly low 
considering the clarity of the injury definition and level of training provided to both the PDCs 
and IOs. The substantial increase in the level of agreement following fine scrutiny of the data, 
where variations were evident, highlights the need for this process. Almost all injuries that 
were reported by the PDC, but not the IO, were identified and treated outside actual game 
play. The nature of the agreement assessments did not facilitate the IOs to identify and 
report these injuries, as they were requested to remain inconspicuous and not engage with 
the PDC, team medical staff or the players at any time. This is an important consideration in 
reporting accurate data in similar future studies. The high level of agreement on the severity 
indicator included in this study (i.e., whether or not the injured player left the playing field) 
was classified as ‘perfect’ and demonstrated that these data were reported accurately. 
 
Most PDCs used in previous Australian football injury studies 12, 19 have been volunteers from 
within the clubs with an extensive knowledge of the game and the players and a very strong 
commitment to the club environment. In this study, the PDCs were selected from exercise 
and sports science courses and therefore had a basic knowledge of the musculoskeletal 
system but no prior engagement with the club. The PDCs’ fundamental knowledge of the 
human body and the appreciation for scientific rigour was a valuable asset in identifying and 
reporting the region and nature of all injuries. The PDCs were also remunerated for the data 
collection which is not always possible within budgetary constraints and limited funding. 
However, most university courses in exercise and sport science have practical and 
professional placement requirements for students and could be considered as a viable 
source for PDCs in future injury prevention studies.  
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A limitation of this study is that there was no gold standard to compare either data set. An 
attempt was made to video the games where the validation exercise was being undertaken, 
however, the size of the Australian football field made it too difficult to distinguish the player 
jumper numbers of the injured players. With constant developments in technology, this may 
be possible in future studies.  
 
Conclusion 
In conclusion, the results highlight the importance of undertaking data collection audits as 
part of the research design. Moreover, it would seem that exercise and sport science 
students are reliable data collectors in sports injury projects in relation to both player game 
exposure and injury numbers. Reporting the accuracy of results (both in terms of reliability 
and validity) should be an integral part of future studies to ensure accurate interpretation of 
results, correct comparison of injury rates, and effective planning of future injury prevention 
strategies. 
 
Practical Implications 
• Exercise and sport science students with appropriate training can reliably collect and 
report player game exposure and injury number data in large scale sports injury 
randomised controlled trials. 
• Reporting the reliability of data collection processes in relation to exposure and injury 
incidence data is critical for interpretation and utilisation of collected data. 
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Table 1: Levels of agreement between the primary data collectors and independent 
observers. 
 
% Agreement ICC (95%CI) Rating of 
Agreement 
Participation Data    
Number of players 79 0.9 (0.85 – 0.95) Almost perfect 
Injury Data    
No. of injuries 52 0.7(0.48 – 0.85) Substantial 
No. of injuries 
(adjusted for end of 
quarter/game) 
76 0.8 (0.69 – 0.91) Substantial 
No. of injuries that left 
the field 69 0.7 (0.52 – 0.86) Substantial 
No. of injuries that left 
the field (adjusted for 
injuries collected by 
both) 
100 1.00 Perfect 
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Table 2: Level of agreement between the number of injuries sustained per game 
reported by the primary data collectors (PDCs) and the independent observers (IOs).  
  PDC  Total 
  0 injury 1 injury 2 injuries 3 injuries 4 injuries  
IO 0 injury 10 3 0 0 0 13 
 1 injury 5 7 1 0 0 13 
 2 injuries 2 3 3 2   0 10 
 3 injuries 0 1 2 1 1 5 
 4 injuries 1 0 0 0 0 1 
Total  18 14 6 3 1 42 
Note: Dark shaded diagonal represents the number of times total agreement occurred. The vertical 
shading represents where the PDCs recorded more injuries and the horizontal shading where the IOs 
had more injuries. 
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